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ADifcomfe concerning the. Modern Theory of Generation,- 
i by Dr. George Garden of Aberdeen, being ■part of a Let¬ 
ter to Dr. William Mufgrave, LL. D. Reg. Sac. S* and 
by him communicated to the Royal Society. 

^T"' 1 H E Subject I pitch upon, is that of the formation 
X of Animals. You know how wide and unfatisfying 
Mens Conjectures were upon this Head until this Age, in 
which firft the defervedly Famous Dr. Harvey difcovered 
the proper place of the formation of the Chick in the G- 
catricula of the Egg, and the formation of the Parts fo far 
as was difcernable by the naked Eye ; and after him Mai - 
pighius by the help of exaCt Glafles, obferved the firft Ru¬ 
diments of it there, both before and after Incubation; 
And R. de Graef and others, having upon many Obferva- 
tions concluded that the Tejles Fceminei were the Ovaries 
of Females, and confequently that all Animals were ex 
onto; they began from hence to infer, that the Rudiments 
of each Animal were originally in the refpe&ive Females, 
and that the Male contributed only to give a new Fer¬ 
ment to the Mafs of the Blood and Spirits, by which 
means a fpirituous Liquor (which the Blood in its.ordinary 
Ferment could not produce) did infinuate its felf into the 
fame DuCts and Pores of the Rudiments of thofe Animals 
which were in greateft forwardnefs in the Ovary, and fo 
extend, and enlarge all their Parts, and at laft bring them 
to perfection, as Mr. Renault does ingenioufly difcourfe in 
the third Part of his EJfais de Phyfeque ; till now at laft 
Leewenhoeck has difcovered an infinite number of Animal- 
cula in femine tnarium of all Kinds, which has made him 
condemn the former Opinions about the propagation of 
all Animals ex Onto. 

Now upon comparing the Obfervations and D'ifco- 
veries which have been made with one another ; thefe 
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three things feem tome very probable, i. That Animals 
are ex Animalculo. 2. That thefe Animalclesare original¬ 
ly in femine Marium & non in Fceminir. 3. That they can 
never come forward, nor be formed into Animals of the 
refpe&ive kind, without the Ova in foeminir. 

The firft of thefe feems probable from thefe three 
Obfervations. 1. That fome fucli Thing has been fo 
often obferved by Malpighius in the Cicatricula of an 
Egg before Incubation, as the Rudiments of an Animal 
in the Ihape of a Tadpole, as may be feen in his firft, and 
in his repeated Obfervations de formatione Pulli in Ovo. 
2. The fudden appearance and displaying of all the Parts' 
after Incubation makes it probable, that they are not then 
a&ually formed out of a Fluid, but that the Stamina of 
them have been formerly there exiftent, and are now ex¬ 
panded. The firft part of the Chick which is difcovered 
with the naked Eye is, you know, the Vunftum fattens , 
and that not till three days and nights of Incubation be 
paft, and then on the fifth day the Rudiments of the Head 
and Body do appear. This made Dr. Harvey conclude 
that the Blood had a being before any other part of the 
Body, and that from it all the Organs of the Foetus were 
both form’d, and nourifhed; but by Malpighi id's Obfer¬ 
vations we find that the Parts are then only fo far exten¬ 
ded as to be made vifible to the naked Eye, and that they 
were actually exiftent before, and difcernable by Glaffes. 
After an Incubation of thirty hours are to be feen the 
Head, the Eyes, and the Carina , with the Vertebra, di- 
ftindt, and the Heart. After forty hours its Pulfe is vi- 
fible, and all the other Parts more diftintt, which cannot 
be difcerned by the naked Eye before the beginning of the 
fifth day; from whence it feems very probable, that even 
the fo early difcovery of thofe Parts of the Foetus by the Mi- 
crofcope, is not the adeeming of Parts newly form’d, but 
only more dilated and extended by receiving of Nutri¬ 
ment 
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metit from the Colloquamentum ; fo that they Teem all to 
have been actually exigent before the Incubation of the 
Hen. And what Swammerdam has diicovered in the trans¬ 
formation of Infects, gives no fmall light to this, whilfthe 
makes appear in the Explanation of the 13th Table of the 
General Hiftory of Infers, that in thofe large Eruca’r 
which feed upon Cabbage, if they be taken about the 
time they retire to be transform’d into AureliaS, and plun¬ 
ged often in warm Water to make a Rupture of the ou¬ 
ter Skirt, you will difcern through the Tranfparency of 
their fecond Membrane, all the Parts of the Butterfly, 
the Trunk, Wings, Feelers, &C. folded up. But that af¬ 
ter the Eruca is chang’d into an Aurelia , none of thefe 
Parts can be difcerned, they are fo drencht with moifture, 
though they be there a&ually form’d. Another Confi- 
deration is from the Analogy, which we may fuppofe be¬ 
tween Plants and Animals. All Vegetables we fee do 
proceed ex Plantula , the Seeds of Vegetables being no¬ 
thing elfe but little Plants of the fame kind folded up in 
Coats and Membranes : and from hence we may probably 
conjecture that fo curioufly an organized Creature as an 
Animal, is not the hidden product of a Fluid or Cofliqua- 
inentum , but does much rather proceed from an Animalcle 
of the fame kind, and has all its little Members folded up 
according to their feveral Joynts and Plicatures, which are 
afterwards enlarged and diftended, as we fee in Plants. 
Now though this Confideration alone may feem not to 
bear much weight, yet being joyn’d to the two former 
they do mutually ftrengthen each other. And indeed all 
the Laws of Motion which are as yet difcovered, can 
give but a very lame account of the forming of a Plant 
or Animal. We fee how wretchedly Des Cartes came off 
when he began to apply them to this Subject; they 
are form’d by Laws yet unknown to Mankind, and 
it feems moft probable that tire Stamina of all 
the Plants and Animals that '"have been, or ever 
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ihall be in the World, have been formed ah Origins M undi 
by the Almighty Creator within the firit of each re- 
fpedtive kind. And he who confidcrs the nature of 
Vifion, that it does not give us the true magnitude, but 
the proportion of Things, and that what feerns to our 
naked Eye but a Point, may truly be made up of as ma¬ 
ny Parts as feem to us to be in the whole vifible World*, 
will not think this an'abiurd orimpoffibie tiling. 

But the fecond thing which later dilcoveries have 
made probable is, that thefe Animalcles are originally 
in Semine Marium '& non in foeminis. And this I Cof- 
ledt from thefe Confiderations. i. That there are innu¬ 
merable Animalcula difeovered in Semine Mafcuh omni¬ 
um Animalium, Mr. Leewenhoeck has made this fo evi¬ 
dent by fo many Obfervations, that I do not in the leaf!- 
queftion the truth of the thing. The region of their mul¬ 
titude, and fome of the difficulties which anfe thereupon, 
he has cleared to very good purpofe, fo that I ihall not re¬ 
peat them. a. The obferving the Rudiments of the Foe¬ 
tus in Eggs, which have been fecundated by the Male, and 
the feeing no fuch thing in thole which are not fecundated, 
as appears from Wlalpightus his Obfervations, make it very 
probable that thefe Rudiments proceed originally from 
the Male, and not from the Female. 3. Tne refembhnee 
between the Rudiments of the foetus in Ow, both before 
and after Incubation, and the Animalcule , makes it very 
probable that they are one and the fame. The fame ihape 
and figure which Mr. Leewenhoeck gives us of the Ani¬ 
malcule , M alpighius like wife gives of the Rudiments of the 
Foetus , both before and after Incubation, yea, and even 
the Foetus's of Animals do appear fo at firft to the naked 
Eye, fo that Dr. Harvey does acknowledge that all Ani¬ 
mals, even the mo ft perfect are begotten of a Worm, He 
Gen. Anim. Ex. i 3 . 4. Tins gives a rational account of ma¬ 
ny Foetus's at one Birth. cfpedaKy that of the Countefs of 
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Holland , and how at lead a whole Clutter of Eggs in a 
Hen are fecundated by one Coition of the Male. 5. This 
gives a new light as it were to the firft Prophecy concer¬ 
ning the Mcfjiab, that the Seed of the Woman {hall bruifc 
the Head of the Serpent, all the reft of Mankind being 
thus molt properly and truly the Seed of the Man. 6 . The 
Analogy I have already mentioned, which we may ra¬ 
tionally fuppofe between the manner of the propagation 
of Plants and Animals, does likewife make this probable, 
livery Herb and Tree bears its Seed after its kind, which 
Seed is nothing elfe but a little Plant of the fame kind, 
which being thrown into the Earth, as into its Uterus > 
fpreads forth its Roots and receives its nourilhinent, but 
has its form within its felf, and we may rationally con¬ 
jecture fome fueh Analogy in the Propagation of Ani¬ 
mals. 

The third Particular which later Difcoverles make 
probable, is that Animals cannot be form’d of thefe Ani- 
malcula without the Ova in fcemini which are neceffary 
for fupplying of them with proper Nutriment: And this 
thefe Considerations feem to evince. T. It is probable 
that an Animalcle cannot come forward if it do not fall 
into a proper Nidus. This we fee is the Gcatricula in 
Eggs, and tho’ a Million of them fhould fall into an 
Egg, none of them would come forward, but what were 
in the Center of the Cicatricula , and perhaps the Nidus 
neceffary fox their formation is fo proportion’d to their 
bulk, that it can hardly contain more than one Ani¬ 
malcle ; and this may be the reafon why there are fo few 
Monfters. This we fee is abfolutely neceffary in Oviparis, 
and the only difference which feems to be between them 
and the Vivipara in this matter is in this, that in the latter 
the Ova are properly nothing more but the Gcatricula 
with its Colliquamentum , fo that the Tortus muft fpread 
forth its roots into the Uterus to receive its nourifliment ; 
but the Eggs in Oviparis may be properly term’d an Uterus 



( 479 ) 

in relation to the Foetus; for they contain not only the G- 
catricula with its Amnion and the Colliqiiamentum , which is 
the immediate nourifliment of the Foetus ; but alfo the 
materials which are to be converted into that Colliquamen- 
tum , fo that the Foetus fpreads forth its roots no farther 
than into the white and yolk of the Egg, from whence it 
derives all its nourifliment. Now that an Animalcle can¬ 
not come forward without fome fuch proper Nidus , Mr. 
Leewenboeck will not readily deny ; for if there were no¬ 
thing needful but their being thrown into the Uterus , I do 
not fee why many hundreds of them fhould not come for¬ 
ward at once ; for as to what Mr. Leewenboeck fays, that 
one of them would bedwarf and choak the reft; this 
might fall out in procefs of time : but at firft I do not fee 
why many of them fhould not grow together, whilft feat- 
tered in fo large a Field: (and yet no fuch thing is obfer- 
ved) if there were not an abfolute neceflity of a Cicatri- 
cula for their growth and thriving. Now, 2. That this 
Cicatricula is not originally in Utero y feems evident from 
the frequent Conceptions which have been found extra 
Utenim : Such as the Child which continued twenty fix 
Years in the Woman of Thouloufe's Belly, mentioned 
Numb . 139. of the Phil. Tranf. And the little Foetus 
found in the Abdomen de St. Mere , together with the Te- 
fticie torn and full of clotted Blood recorded Numb. 150. 
both taken out of the Journals des Seamans: Such alfo 
feem to be the Foetus in the Abdomen of the Woman of 
Copenhagen , mentioned in the Noiroelles des Lettres y for 
Sept■ 85. pag. 996. all the Members of which were eafily 
to be felt through the Skin of the Belly, and which fne 
had carried in her Belly for four Years; And the feven 
Years Gravidation related by Dr. Cole , Numb. 17 2. of the 
Tranf aft. That thefe two were undoubtedly extra Uterum 
is uncertain, becaufe the lair was not opened after her 
death, and the former may be yet frill alive. Now grant- 
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ing once the neceifity of a proper Nidus for the formation 
of an Animalcle into the Animal of its refpe&ive kind ; 
thefe Obfervations make it probable that the Tejles are the 
Ovaria appropriated for this ufe ■, for though the Animal- 
cles coming thither in fuch Cafes may feem to be extraor¬ 
dinary, and that ufually the Impregnation is in Utero ; yet 
it may be collected from hence, that the CicatricuU or Ova 
to be impregnated are in Teflibus fcemineis; for if it were 
not fo, the accidental coming of Animalcles thither could 
not make them come forward more than in any other 
part of the Body, knee they cannot be formed and nou- 
rilhed without a proper Nidus. But, 3. It is acknowledg¬ 
ed by all, that the Foetus in Utero for fome confiderable 
time after Conception has no Connexion with the Womb, 
that it fits wholly loofe to it, and is perfectly a little round 
Egg with the Foetus in the midft, which fends forth its 
U mbilical Velfels by degrees, and at laft lays hold on the 
Uterus. Now from hence it feems evident, that the Cica- 
tricula, which is the Fountain of the Animalcles nourifii- 
ment, does not fprout from the Uterus , but has its Origins 
elfewhere, and falls in thither as into a fit Soil from 
whence it may draw Nutriment for the growth of the Foe¬ 
tus : elfe it cannot be eafily imagined how it fhould not 
have an immediate Connexion with the Uterus from the 
time of Conception. If you joyn all thefe three Confide- 
rations together, viz. that an Animalcle cannot come for¬ 
ward without a proper Nidus or Cicatricula; that there 
have been frequent Foetus's extra Uterurn ; and that they 
have no Adhtefion to the Uterus for a confiderable time af¬ 
ter Conception, they feem to make it evident that Ani¬ 
mals cannot be form’d ex Animalculis without the Ova in 
Fceminh. To all thefe I fhall fubjoyn the propofil of an 
Expterimentum Crucis , which may feem to determine whe¬ 
ther the Teftes Famines be truly the Ovaria , viz. Open 
the Abdomen of the Females of fome kinds, and cut out 
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thefe Tefticles, and this will determine whether they be 
abfolutely neceftary for the formation of Animals. 

There are fome difficulties propoled againft this Con¬ 
jecture, which I think may be eaiily refolved. Some ob¬ 
ject the diftance between the Tuba or Cornua Uteri and the 
Tefticles ; but to this is oppofed by Swammerdam and 
others, the like diftance between the Infundibulum , in Hens 
and Frogs, and the Ovary, and yet it cannot be denied 
that the Eggs are tranfmitted through this into the Ute¬ 
rus • and befides R. de Graef, , and others, have by repeat¬ 
ed Obfervations found that the Cornua Uteri do at certain 
times after Conception, embrace the Teftes on both fides 
the Uterus. They object in the fecond place the great dis¬ 
proportion between the pretended Eggs in the Ovary, and 
the Aperture of the Tuba or Cornua Uteri , the former be¬ 
ing a great deal bigger than the latter : but both R. de 
Graef and M alpighius have cleared that matter by making 
appear, that thefe Bladders in the Ovary are not the Ova, 
but ferve to form the Glandules within which the Ova are 
formed, which break through a fmall Papilla opening in 
the Glandule , which bears a proportion to the Aperture of 
the Tube. They object, 3. The difficulty to conceive 
how thefe Eggs Should be impregnated per femen Maris, 
both becaufe there is no Connexion between the Tuba and 
the Ovary for its tranfmiffion, and for that Dr. Harvey could 
never difeover any thing of it in Utero. As to the laft, 
Mr. Ueewenhoeck has cleared that difficulty by the difeo- 
very of innumerable Animalcule Seminis Maris in Cornubus 
Uteri, and thofe living a considerable time after Coition. 
Numb . 174. of the Tran faff. And as to the former we may 
either fuppofe that there is fuch an Inflation of the Tuba 
or Cornua uteri tempore Coitionis , as makes them embrace 
the Ovaria , and fuch an approach of the Uterus and its 
Cornua , as that it may eafily tranfmit the Seed into the 
Ovary ; or elfe that the Ova are impregnated by the 
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Animalcles after they defcend into the Uterus , and not 
in the Ovary; the former feerns probable for this reafon, 
that at leaft a whole Clufter of Eggs in a Hen will be fe¬ 
cundated by one tread of the Cock ; now this Fecunda¬ 
tion feems to be in the Vitellary, and not in the Uterus, as 
the Eggs pafs along from day to day, for it can hardly be 
fuppofed that the Animalcles ftiouid fubfift fo long, be¬ 
ing fcattered loofely in the Uterus , as to wait there for 
many days for the fecundation of the Eggs as they pafs 
along. The latter conjecture has this to ftrengtnen it, 
that the Animalcles are found to live a conliderable time 
in the Uterus ,. and that if they Ihould impregnate the Ova 
in the Ovary it felf, the Foetus would increafe fo faft, that 
the Ova could not pafs through the Tuba Uteri , but would 
either burft the Ovary, or fail down into the Abdomen 
from the Orifices of the Tub a ; and that from hence pro¬ 
ceed thofe extraordinary Conceptions in Abdornine extra 
Uterum. But, 4. Mr. Leewenhoeck , Numb. 147. of the 
Tranfaff. to weaken the third Confideration about the 
Conceptions being like unto an Ovum in the Womb, pro- 
pofes a Parallel between thefe Animalcles and Infers, and 
infinuates that as the latter call their Skins and appear of 
another fhape, fo the other which at firft feera like Tad¬ 
poles, may caft their outer Skin and then be round, and 
that this may be the occafion of the round Figure of the 
Conception in the Womb. To this it may be replied, 
that according to Mr. Teewenhoeck's own fentiment, the 
Animalcles cannot come forward if they do not find the 
VurTium or proper place for their nouriihmenf, to which 
it feems they muft have fome Adhafton . Now. the Con¬ 
ception in Viviparis is not faftned unto the Womb for ma¬ 
ny days, nor does adhere to any point of it, fo that it 
feems this roundifli Body is not the Animalcle thus chang’d 
after having caft an outer Skin, but is rather the Cicatricula 
or little Egg, into which the Animalcle has entred as its 
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Punctual ox place of nourifliment: Elfe I do not fee why 
they Ihould not be adhering to the Womb from the (nil 
Conception, or why (as I have laid) many hundreds of 
them are not conceived and formed- together, (jc. 


Gbfervatio Mercurii fub Sole vifi, irltimo O&obris 1690. 
Stil. vet. habita Noribergac ab Aftronomo accuratiilimo 
Johanne Phil. Wurtzelbaur, atcpie ab eodem cum Reg. 
Societate communicata. 

M Eremins fub Sole inqite eju-s difeo , hoc feculo vix ali¬ 
quot ier ope Telefcopii , ante hit]us inventionem autem 
ab orbe condito nufquam gentium obfervatus eft. Sub finem 
Ottohris labends hups ami denuo obfervandum ex. Tabb. 
Jiudolphinarum calculo cckbenimi Log’fie predixemnt. Cum 
•verb nemo qui delieias Urania vel pri/nis deguftdrit labris, 
rarijjimum hujufmodi (ft jucundijjhnum Phenomenon con Ut¬ 
eri non fumma aviditate exopturet: eo ipfo (ft- ego in-vita- 
tits illi obfervando invigilare decrevi , nihil morang quod 
codum jam ab aliquot feptimanis nube fere continud oh due- 
turn vix aliquid fpei fucceffus optati conccjferit : Praceden- 
tis equidem diei vefpera nudtifg primordia nubes aliquan- 
tulum dijjipdrunt , fed nox adulta Ccelutn ab omni parte de- 
nub obvelavit , ut horn ante Solis exortum totwn obdullum 
extiter it ^ nee ipfeniet Sol jam fatis elevatus fuis radijs di¬ 
vides hojee vapores penetrare valuerit: Paulo verb poft- 
quam Zephyri a parte occidnd Ihrizontem repurgare cocpe- 
runt , ingruent illinc ferenitas addidit animum , ut void 
competent- me futmum handamplius defperaverim } nubes ei'uim 
in plagd orientali retro ced-cre, (ft ad horizon!em conftipari 
vide ns , Tubi-im ilia ubi emerfto Solis e nebulis expetlanda erat 
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